Effects of N-methyl-D-aspartate receptor antagonists on acute morphine-induced and l-methadone-induced antinociception in mice.
Although N-methyl-D-aspartate (NMDA) receptor antagonists clearly attenuate the development of tolerance to the antinociceptive effects of opioids, it is not clear whether they also alter acute opioid-induced antinociception. The present study was designed to assess NMDA/opioid interactions in C57BL/6 mice by examining various NMDA receptor antagonists of different selectivity in combination with the mu opioid receptor agonists morphine and l-methadone. A mouse hot plate procedure was used to assess the effects of morphine (0.1 to 10.0 mg/kg) and l-methadone (0.1 to 5.6 mg/kg) alone and after pretreatment with the competitive NMDA receptor antagonist LY235959 (0.1 to 1.0 mg/kg), the glycine site NMDA receptor antagonist R(+)-HA-966 (10.0 to 56.0 mg/kg), or the polyamine site and NR2B selective NMDA receptor antagonist ifenprodil (3.2 to 10.0 mg/kg). Morphine and l-methadone produced dose- and time-dependent increases in 56 degrees C hot plate latencies. At the doses tested, the NMDA receptor antagonists produced no effect on hot plate latencies. However, when these drugs were combined with morphine, latency to respond to the hot plate was significantly increased from morphine alone. Combinations of the NMDA receptor antagonist LY235959 and l-methadone produced similar increases in hot plate latencies; however, combinations of l-methadone with R(+)-HA-966 or ifenprodil did not increase hot plate latencies compared with l-methadone alone. These results suggest that a range of NMDA receptor antagonists potentiate morphine-induced antinociception, although the potentiation of l-methadone might be specific to the antagonist examined. The inclusion of low-dose NMDA receptor antagonists to opioids might be beneficial for the treatment of acute pain by enhancing the antinociceptive effects of the opioid.